Endoplasmic reticulum accumulation of Kir6.2 without activation of ER stress response in islet cells from adult Sur1 knockout mice.
Trafficking of pancreatic K(ATP) channels to the plasma membrane critically depends on masking the endoplasmic reticulum (ER) retention signals of the SUR1 and Kir6.2 subunits upon their proper assembly into functional hetero-octamers. When expressed in the absence of the partner protein, each subunit might accumulate in the ER and trigger beta-cell ER stress and oxidative stress. To test this hypothesis, Kir6.2 localisation, ER ultra-structure and ER-stress- and oxidative-stress-response gene mRNA levels were evaluated in pancreatic endocrine cells from adult wild-type (WT) and Sur1 knockout (Sur1 ( -/- )) mice. As previously reported, Kir6.2 was mainly expressed on secretory granules and at the plasma membrane of WT islet cells. In contrast, like the ER chaperone calreticulin, Kir6.2 was primarily localised in the rough endoplasmic reticulum (RER) of Sur1 ( -/- ) islet cells. ER retention of Kir6.2 was demonstrated (electron microscopy) by a significant increase in the length and Kir6.2 density of RER in Sur1 ( -/- ) vs WT islet cells. Despite Kir6.2 retention in RER, Xbp1 mRNA splicing and mRNA levels of preproinsulin and ER-stress-response genes Bip, Edem and Gadd153 were similar in WT and Sur1 ( -/- ) islets. However, mRNA levels of the antioxidant enzymes Sod1, Sod2, Gpx2 and catalase were significantly up-regulated in Sur1 ( -/- ) islets. Sequestration of Kir6.2 in RER of Sur1 ( -/- ) islet cells is thus associated with an increase in RER length and mild oxidative stress without activation of the classical ER stress response.